Thyroid hormones affect neurogenesis in the dentate gyrus of adult rat.
Thyroid hormones play a crucial role in new neuron production and maturation during brain development. However, the knowledge about the involvement of these hormones on adult neurogenesis is still incomplete. Hippocampus is an anatomical region where neurogenesis occurs throughout adulthood and where high levels of thyroid hormone receptors have been found. In this work the possible involvement of thyroid hormones in the regulation of adult neurogenesis in the granule cell layer of rat hippocampus dentate gyrus was investigated using an experimental model of adult-onset pharmacologically-induced hypothyroidism. Neurogenesis was assessed by means of the thymidine analogue 5-bromo-2'-deoxyuridine 24 h and 30 days after its last administration in order to study neural precursor proliferation and newborn cell survival, respectively. Mitotic activity of the neural precursors was not affected by thyroid hormone deficiency; on the contrary, newborn cell survival dramatically decreased under these conditions when compared with controls, leading to a lower number of immature neurons being added to the granule cell layer. Moreover, in conditions of hypothyroidism, new neurons exhibit a delay in neuronal differentiation showing a prolonged expression of the neuritogenesis-associated immature neuron marker TUC-4 and a very immature morphology. Finally, the total number and size of granule cells, and granule cell layer volume decreased in hypothyroid rats. These results suggest that thyroid hormones play a role in regulating new neuron production during adult life in dentate gyrus of rat hippocampus.